Because shaking modes of super high-rise buildings are very complicated, it is not enough to perform health-monitoring only for the whole structures. We try to extract story-by-story shear-wave velocities applying the deconvolution method to microtremor records measured at super high-rise buildings. The shear-wave propagation (including reflection, transmission, and interferometry at the boundary of stories) extracted from microtremor records are compared with those simulated ones using 2-D frame models with different mass-and-rigidity distributions which lead to different shaking modes. Story-by-story shear-wave velocities can be extracted from buildings whose shaking modes of all the stories are mainly shear modes. However, the shear-wave velocities of the buildings cannot be extracted successfully, if the stories are shaking in pure bending mode, because no inter-story shear deformation happened, the apparent shear-rigidities of these stories can be seen as infinite, which lead shear-wave travel times to zero.
─ 1860 ─ ( , ) 
─ 1864 ─ With the development of society more and more super high-rise buildings have being built to accommodate more people and to provide more variable functions. If the deterioration and damage of super high-rise buildings cannot be examined properly and timely, it will lead to dangerous to users and loss of functions of buildings. In this study, we aim to perform story-by-story structural health monitoring of super high-rise buildings based on microtremor measurement using simple instrument. In previous studies (Wang et al., 2011 (Wang et al., , 2012 (Wang et al., , 2014 , we extracted shear-wave velocities traveling within each story of damaged buildings from microtremor records using deconvolution method (Snieder and Şafak, 2006) , based on the changes of which we performed story-by-story damage evaluation of them.
In this study, we try to extract story-by-story shear-wave velocities of super high-rise buildings from microtremor records using the same method. The target Building-A is a 23-story reinforced-concrete residential building, whose Shear-wave velocities traveling within the lower 8 stories of Building-B cannot be extracted successfully because the shear-wave travel time from 4th to 8th stories are zero. This is similar to the results of the Model-3 whose inter stories shake in pure bending mode, no relative horizontal-deformation happened in these stories. This presents that the apparent shear-rigidity of these stories are so high that the shear-wave velocity traveling in these stories is infinite which result in the shear-wave travel time becoming zero. The shear-wave velocities traveling in the stories upper than the 8th stories of Building-B can be extracted. The shaking modes of Building-B extracted from microtremor records and the small-level ground motions are compared. The mode shapes of Building-B under earthquake ground shaking are shear modes, which are different from those under the microtremor vibrations. Because of the difference of the shaking modes, the basic natural frequencies of the upper structure, which is the summation of shear-wave travel times of all stories, are different. The story-by-story shear-wave velocities extraction will be performed to more super high-rise buildings with complicated structures to examine the applicable boundary conditions. 
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